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Abstract of J PI 0074097 

PROBLEM TO BE SOLVED: To obtain a 
method in which the distortion and the noise 
are not present and which changes the pitch 
and the reproducing speed of an acoustic 
signal by determining optimal overlapping 
connection points while calculating means 
absolute errors of the acoustic signal and 
changing the pitch and the reproducing speed 
of the acoustic signal. SOLUTION: An 
analog /digital converter 14 converts an analog 
audio signal into a digital signal. Next, the 
digital signal is divided into acoustic frames in 
a pitch shifting processor 76 and the pitch and 
the reproducing speed of the digital signal in 
certain frames is changed. Next, the changed 
acoustic frame is overlappingly connected with 
unchanged acoustic frames so that the 
unchanged acoustic frames are overlapped 
with the end area of a pre-changed acoustic 
frame. This overlapping calculates a 
differential mean absolute error to minimize an 
audible noise. Or, the pitch and the 
reproducing speed are determined by defining 
the overlapping connection point as the best 
overlapping point In which the distortion and 
noise are not entirely present. 
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( e ) ±iBI5Pg (c) Mf id) i:. ±iB*^5gW#:' 

DMAE=Z„ I Xi (m) -xadn+zr) 
+ I X] (m+1) — xi (m) - 
= 2„ I Xj (m) —Xi (m+zr) 
+ I xi (ni + l)-X2 (m+l 

n^mmii^^t-^-ri^zim^tihrn^m i ciemco:t- 
[ imm 3 ] ±ia^^stc i ^ t u-j^tm < § 

DMAESrSl^lCjti^L. UTS'-hDMAESr^-T'S 
Cli*]a6] ilBft/hDMAES-^-r^E^^gg^n-t 

n C3 + 2 ( log2 MS/n-2) D 

DMAE=2„ Ix,(id) -X2(in+r) 
+ I Xi (m+l)— Xi (m) — 
= 2ji I X, (m) — X2(in+7r) 
+ I X, (m+l) -X2 (m+l 

ia^^'fOH^^l^ffiit^S: J: T ^ 



( f ) i.u^m^v'^t-J-^ji^^^T'f-u'yimizm 

•tXdizmk-thW®}it-h^j:^. 

±iBaiaiKri5Pg ( d ) {4. JJB^^Mar^ifiP^ I— A 

}^<Dnm^cr>m.-^^t t . Jlg^^^$r s r ^ LT O ^ 
2 S:*^^M"7l^-Ai: LT. 



X2(m+1 +r) — X2(m+r) | 
I 

+ r) — ( xi (m) +X2(m+r) ] I 

I m^m 7 ] ^-T -f ^m^<r>j ^^^^^ ^m-t i> :^ 

( b ) ±Mn'A'J'P)Vm^t^^y\y~M.\,zm\-ti,m 

(c ) hhyh'-M.cm^mf^^^-thm^t. 

( e ) ±IBSI© ( c ) aiX ( d ) Sr, ±IB*^^7 
W-Atcov^r. atXilBT^^v-'r^/Mi-^cO^co*^ 

-^XoliZ^mthmHtij^h^j:*) . 

±MM.im^'m§ ( d ) {4, ±iB^ar^^^^7l/-A 

i^^^fc. =^mmmifi±mmm.mzmuLx\.^h±M 

{4. DMAES:a^a^#'c7)||^Ti%iteMi^i: L, mS: 
Oi;^'o>?.7x— r-f y^^^O^?"^ XT<5^ c si:<0H<7) 
^cOM^j&'Offl-^itlOi: a?i§M^Sr s r t LT 0 ^ 
r<sri:L. x, 5:^iff;^:71^-Afc ^LTx 
71/— Ah LT. 



I 

X2(m+1 +r) — X2(m+r) | 
I 

+ r) -( xi(m) +X2(m+r) ) | 
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5}-fi-^<o^f yr u >'^^.^S:^-$-it.5.c: i: let 

7tDMAEtr5VHcJt«^L. L•Ca/^DMAE$^^r■1- 
§E^)•^^3i<7)«iai^r^iMi: Lxmm.^hmim7iz 

[fi^JH 1 2 ] ±ie®/jND MAE ^w-ri. E3i-*}^*n 

n C3+2 ( log2 lVIS/n-2) D 

ti. A::>3>'^'•y7r^C^i^§i^TV^^A:^-3.-«y hi:, ffi 

:;>3>'N'-y7rtcSfigg$fi.TV^|)ai:^jL- y ht, ^'o;<7 

*UK:Sf^$ixTV'>STHl':^JLr:.y hi;. U-i^'x^'^ 
r -f .y h i: , ^i^^i^Mat/^DX^x-x-f 

•y hi: ±1 BA::^>' -y 7 r , ±ia^'nX7x-T 

±ie^ v'x ^' 7 T yUJL- y h. 

±iex -f ->'^';l^jsaSJt- - -y h , IMMM:^- -v h , S.tX 



[000 1] 

^fi-f-co b- -y f-2iti/s^ ( ^ {i?^* ) m.f^^^w.-r 

^Sr^T't ^ J: 0 tc^%«fektiSIISrtt^ LT«^<?) 
aiattr;^,^mai-r.r i: J: -^T . ^-x ^ ^ft^coe 

[0002] 

0 t-ti>m^t/i^j:^tix^tz. mux. ^yy^jy^i^ 
h'>xrco<s^fflc7)j;'3=5r. ^'^^y-^^tci^m^zti^-^x^^ 

ifim^htiX t tz, A«0#^ii-^S:^-r-& i i: 2:110 

wm^^^^\^. m^<7ymm'S:mm.vx\,^tz, 

znmx'h h . ^fl-tti . 12 <nwm)j ^-yh-y 

t . 12 <50#)iic7)^N—7 I — :^i: Sr^tf-^ff- 24 <0>'n— 
7h-yi*l-CM-r.5C:i:*^t:'SS. CliO^ieti. HM 
6<jfS#^yN-h''^xriStVtcJ:-5T. T^-tJ'cO^WflSJta 

tc, ^M^.&^tt5^Sg^lA-r^t>^ALT{i^r^>55rv%. 
[0003] ta^, ^S^i#^O^^Ht^{±S^?-:^T'J y:/ 

Rv^y^-^yy'^yytrmm-t^^imt/m.iAm^yj 

y V yy^mi^yr u yymim.^^th .i i: 
m^^m-^yy'u y^LtcmzmmRx/w^tmiox o 

^m^\i.. «B#ScO;K yrSS^^^$-«i:-g>ii:*^'# 

v^, let. 7:r--7 y v^;Siim<r>mWfi^\t'tht. i§ 

-V-y h<OJ^SriMH^^S3ti6tCiSJg^JIS7 -f;U:?&t^ 
7 - 'J x^j^ ^ {m-t h if . ^ii^'Srfi-fliSPgiO^^^^A 

^^(D^m^mfy ^)v^f^y^-^M^\^x\.^h. en 

t^ttm{^#Sc7)gpi?:^e^Si:-rS. t^oT. 3|s:%BBcog 
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[00043 

DMAE=E„ I Xi (m) -XjdnH-r) 
+ I Xi (m+1)— Xj (m) — 
= S„ I Xi (m) —Xiim+v) 
+ I Xi (mH-l)-X2(in+l 

fi L . D M A E \mim^(r)m:^^i^mmx'h o . 

mtiotcs {c ski-^^uxy j.—^ ^ yy<D^^ X) 
t(0^<DA<rmm-b^m.-^mX'1b O . ^^««{Sr s r 
t\.XO^v<s rX'h*). Xi (i^^;^^71/-AT 
h*). -?-LTx2 (4*^7 AX'S) S . ^Sfffi 

\.zmt^o\iZ^^ix^, 

[00053 ^SPgt^J: -^T^7 U-A*<ft< ^1. 
S^^^'fbS-»f=3:v->J;aic*ii#-r-S.. DMAEJ4, 

DMAE=Z„ I Xi (m) -XzCm+r) 
+ I Xi(in+1)— x,(ib) — 
= E„ I Xi (m) -X2 (m+ t) 
+ I x, (m+l)-X2(ni+l 

mt^^mi^M^^mth ^Lt^izx-yxmsbhixh. 
fi L , D M A E {4«ia« ^'crim^^mmnwkmxh , 

t <r>f^(r)^(r)nmi3^<Dm-^-^mx'h o > i?ii^«*ssr s r 
izmt ^ 0 tz^m^ii^ . 

[00063 z<7)^i, . ^— X -f 3rfi^«iS7&^':t— X 



it 



(Dt ^ i^^^^ME^ii^Bmyu-j^iz-^Wl^ti. hhyv 

X7 x-x -f y^<Ofcif>l,z^ *^^3£W#7 1 — i>.**^'se 

I 

X2(iD+l +r) — X2(iii+r) I 
I 

+ r) -( xj(in) +X2(m+ir) ) I 

m^zim•r^) p^tzmm^ti^. imm.mi:mL<7)m'» 

iZ-^PlL. #K^ftlc*.DMAES:SgL. ^m^tifz 
DMAES-SV^tCjtt^L. -eUTft/hDMAESr^-ri) 

E ir^-th m.-!^^m^^^cr><,Z'^m^j:n»<7)mi. 

n C3 + 2 ( log2 MS/'n-2) D 
T'*> I. . fl t . n iim^<rm.X'i> O.MS <4«g§§«l^cO 

14. jt-rr-^-a^/^-T-'-f ^fi-^{4xv 'Ji^fummz^ 
m^tLh, »:v^x\ c:<7)x-< i^'^';Wi^{4#«7^-A 

y ]^-M.<7)i^mi,zm^hJi o iz , ^^^^y i^-A 
i:fiiaffir-r-g>. ^Ofiia-^;bli-(4. ^«it7!>^±IB 



I 

X2(iB+l +r) — Xjdn+r) 



+ r) -( Xi (m) +X2(m+zr) ] | 

Jt. :+-x -f :tfi-^«ia*'f^— X -f :t^i-f■^0lBltBS:M^- 
^'fk$-«i:^r>-U5fc:*ti$-r'l). DMAEtl. SVHc^S 

AES-SVHClt^t, -eLT®>'hDMAE$-*-ri.E:»' 
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n C3 + 2 ( log2 MS/n-2) D 

[0007] e-y^i^^X-f V^^ra-t -yHf{i. X^^^ 
•yyr\,zmW,^flX\'^^X-^^^'yht. ^^'h^'^'yyr 

■/^'J&Wt-th^-^ -f :^m^<r)U'rr'&Wshth 9 ox 

^x-T-'-f y^J^T-'-:}'^^ 'J i: . Xfim/^i}^^-y y r 
m/^uxy^u-TA T-:5'^^ 'J t:ft^Sfl.TV> 

I). X-yiJ^-/yr. i^nx^x-x-f y^'"T-^;<^ 
U , i^'x 7 r ^ /Ujl^ .y h , -J i;;:$';P3jn.Sa. - -y 

$ij{ipi-.yh. mf\!i-n^^yyrl±. ^n'Xv-Xt-a 
[0 0 08] 

^^t-^*^3&^'S0t§ixi.. ^#fi-f-Ot°«yf-S:^ 
"^hZtX'ibh, ^(mmt2-:>cr>Wj:h-mkX'^^^ 

'thz.ti3^x'^h,mi<D-j5m,t. hLn^M^-^ 

ti^^-$-ti:-i)C:i:-CS)-2). Clii^ll H^^S-T. tcO^^ 

fi#s- 1 OT-^LTS)!., =^mmm ^^-cs^ 

*)yy^ifimmiizmw\^x\<^hm^7nLx\^h. m 
-y\ya-yi:-mi&x\ ^tz\im&X'n±-t hwm^zv^ 
^ij^ifth^Ltx-hh. :L<r>mm^il^^-thfzMz^ 



m^y\^-M.tnM.mr:>f)^m.wz-!ri-m-t 
[0009] mz. M^i^M.-th'^mm^^mc^'^ 

yU-AI,zj:'oX^m'ti>1jmii. i^xrcoxoizmrr-t 

hzti!}^X'^i>, MS.V ^^<r>n±mmM^:^'ri>mmy 

f.yf-$:tiJn$-lt/ci:-rtl{f, ^«pc7)S^l^S*i®i^$ 

ixT AJiM/x S ^jmz^j:^ , ^(^^^ 

(^'^myv-M.cohhm.-^^:^.^ (BP*>. Tcc^^^fi-^ 

mtmt'-ti,z.tizi:->x%m-th^tifix'^^. 
■f-<7)/h§v'>^i^2os:#ja (aB*>. mmtm.) t^rtm 

I'-A 1 8 C0*|;b 0 (^aX^x—T-'-f >i?"a5^'-2 0Sr 

-I.. ztii:m2<,z2 2X'^-t. zcommi. 

[0010] -Ij. iy L.fP#fl-f-<^)t'y^*^®TLT® 
aSgC*>' 1 / X t ^ ^ , -^ti-lfrt B^rati X M S 'J f>t ^ 

I.. c:nsria3i;is^-r, ±MLt:^bm\:^xdiz. # 

7E<50^fi-^<0 X X M + M 5 U T<OgP^ ) Sr 

^uxyx.-f^yym.^-fpmt^oizmff^tih. m 
^yy')yyAt^mxsti>. m-h^yy^jy^m 

mai^iSiT Lfztm. ^^^s^x-^-txotz^^tfimM 

y:^^<?)/tJ6tC/MZ^3 6A*^$ix^. ZillZi-yX^ 
WyU—M.cr,^MM3 4 (^^ax^x-x-f >'^Eii-3 6 
2:-t-i^V^) ti. m3(r>^yU—M,3 8X'^'tXoliZ 

7t<7)^^mz-'m^^J:o(,z^h. zcr,m^i±yu-t: 
xi:^-7^iti>fzMzm*)&$ix&. ^^m<r>:f3mtzJ: 

'ox^w.^ixfz'^m^x'ii, n^xy—/i'Co^^t<^m 
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DMAE=Za I xi (m) -Xjdn+r) 
+ I Xi (m+1)— Xi (m) — 
= i;o I xi (m) -X2 (ni+ r) 
+ I Xi (m+l)-X2(in+l 

— 7-'-^ y^^-tfO-^^X) k<r)rHcr,}^^<7)f^mi}^(7)m-^'itmX' 
h 0 . ^^^S: s r i: LT 0 ^ r< s rT-ib 0 . Xj 

DMAEcoaati, ^(n^^yl"-Mztr>XMB: 
OfiiaJtt ^ . D M A E <r>9imi1im. t MM-fSi^ 

[0012] iima*a^#'{4S^^*n-r-i./ii^t:DMA 

SNR 



#71/-A4 6c0mrK^'-4 4t$-jt$iJ-ri.. /hK:ii-4 2 
ti. ^71^— A4 6<7)BuK^4 4 iOti/h^V-^^ax 

A4 6 i:^#7U-A4 0 1 i:mi3mtr-r^til^l>zii^ 
l^-A4 6 rtlcl"! a ^K^4 8 Sr^ttif 

[0011] ^myv—j^c^fzibcomhmuLtiMhm 
{4. w^nm^(r)m.t:mA^iz^^xo^. m^xm^mx- 

H (DMAE) Srff-^-t'S.^fcti^O'V^TV^S. Cicolt 
3^t4. 

I 

X2(ni+1 +r) — X2(m+r) I 



+ r) — ( Xi(iii) +X2(m+r) ] I 

yjuijmw^ixh . ^mm^ii$}^mm^^Lx\>^h 
X . -^y^ yy° u yy^X'^%-t ^ >ta6ic=s- 2 ocoj^c<o 

>'^'f5i-'J>'<:7)^. RUWf■^^,Z-:)\^X . DMAEftS. 

VDMAE/-9-7'-^>'7''j yymcrim^izx oTU-ms 

ix/cfi#**il^Jt (SNR) Sr^LTV^I.. 



DMAE 



DMAES,t^ 
-9-7-9->7V^- 



^ 1 iz^-tX 0 , ^y^yy V yi^^ ffiffl L/i , t fz 

m^(>z-z>\,^xni^tifzs^Rmiz:k^\^^&mi^^^K m 
^.comw^X'it. ^(r>A<DMX'iim^tkiii-i-hzt 
{i:T'#^*^-?^c, ttz. m&comm:tim^mmf^izh^ 

fiBO. #3-:?<7)^.3&»^ lo<7)t^:^7•'J>'^^S:ffiOllit- 
tij Lx . mm<om.t:w.izm^-^it^ z t ij^mx'h & . 
[0013] immmmizjs\^^x:^^mii, ^nmm 

mt^<r>izmi-^iiM<^-^i^^^±mzm^-th, mm 

cr>n^t:im^hfzMz. mmmmi$'«r>^'rr\,z^^\ 

LT^-K^CQDMAEffi?:^^^. <!iO,^X'Z.tlh<r> 



26.25415 2lb.2<Jm 
31.56789 31.14602 
19.85814 19.737 

m.t LTjatR-r-i.. ^cO^S$ix/c:fr&^7'a-y^ 2jt 
fil^ (BBS) tm/. mSkZTFi-t, MSJ^(?)lo5: 
5 2 T'^-r . Z <D^W^ 5 2 {4 4 t V ->gl5:«-tc^ 

2X4mm. m/s/Amw.'k^Lx^^h, zix(,<r>m. 

i*<4#'5r'?-<ODMAEffi3&<^$ix. ^d^^.^X'^5 

m.^crm-^\m.x'hhzhti-m.'&^ixh. mz. nmt 

2, S.y^l/8f*:^<7)/jNE^6 4*^«Effl$n. -eil^>iO 
S * TiliE LT jiff $ixS . 

[0014] g!i^®«*inE^tCtJi-SiJ$ixS iiC^ifttt 



(7) 



10-74097 



n • C3 + 2 • ( log2 MS/n-2) D 
MS= 10 $y?S?X 22.05kHz= 220.5 



[00 151 



^ 2 



SNR 



DMAE 



26.25415 
U >'<0W 31. 56789 

19. 85814 

x-^yy^) y-t^'^^^th^tij^X'^i,. ±{c^L7^cit 

mkm-\,zvm^ixh . 

[0016] a^, mmmiT^uym^h Lxm^ 

^' ivmm^m L Jt fifctc . -e ix r a ym^i.z 
^m^ixx\&^^ixh . me it. \^-/^^^t:^7f.?jti 
tcmmim^9m<7)tzib<D7u-j':/mmx'hh, 5fe-r\ v 

( ^ ) l<z^-t^, Ti-oym^-x ( r ) (i, ii-f-^ 

5i-f-i.-^^A^tcA:^iiiiliS7 0lcJ:-5-CJiiliS^il>. Ji 

-^^:/^i■f•tc^^l..l,. r^^oi/fs-ttisyo®^ 

^8i^x' (r) tl.X\ii^^iX^, mil^Z. t'-y^i^ 
7t-^ >'^Tt3-fe yHf<3Dr— ^T-:;'^-^2:*-r. "sWf 
-:J'(iPI 9 0 5:iiLTA:b>'^'•y7r 9 2^iM^>iX 

y'/^-jmt-th9c^my\^-j^co^m^i:Wifi 

LX\-^h, DMAES.l/^i?a;^7x— f >f >':/SrH-ff-t 
i>fcy>tcDPU 9 6*^ffifflSix^. 3!aa§iX7t:^^fi 



BBS 



DMAE^lXB BS 

25.32933 
31.06021 
19.76816 



1 0 0 $rii LX9m^ 



25. 66386 
31.11732 
19.60205 
■^-titb^bVN' y 7 r 9 8&t/^P O 

[0017] i:xL\.zz^wn^mi<7)umx'mmi.tzti^. 
mmzmm L-rzmm\m<n:i^mt:mmthi:>cox'h-> 

X. mm-thi:><r>XM^j:\>^:it^mm^rLfz\.^. 5gt. 

{i \r ix /i.c7)fit^^*^aacofl!ic7)# gti^ 

m^^t\.th(^X'hh. 

^5m.xn^^ixtz^mm^^^•tmx'h^ . 

[122] ^^^^-;u^tiJn$-a:^^cy)<03|s%Bjo^f|i 

[03 ] ^^xy-)i'^m:if^-\thtz«><7yj^mm^ 
y v-j^mum^':}im^^'tmx'hh , 

mm:fjm^^-rmx'h^> 

[06] :*:%Bjtc J; ^ ^S<7)ra y 9 imX'h h . 
[07] 06cOga«Of -y^i^^-r^ ^^:?''7'a^: y-<fc7) 

ro.y^'^0-C'&l). 

[1^-^coSiBH] 

7 0 x-nm^ 

7 2 IK^jiia^'fyP:? 
7 4 T-^o:/ • T 

7 6 f-yf-^^T^-f :^:?^7'0-fe y-ff 

7 8 x-^ r■:^a^'^SS 

8 0 ffiJSiiaS^-ryP-^' 

8 2 m:^tgilits 

90 PI 

9 2 KtJJ'^'/yr 

94 i'nT.ys.—T'^yyf—^ 

96 DPU 

9 8 iiif}^<yyr 
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10 0 PO 



[HI 1 



[112] 



[114] 



10 



2N 



[ 



N-2x 



/4 



2N-»>2x 



c 



AS 



'J 



I 



mmm 



3 



i — I— i — t— t— 1 — \ — I — r 



4 5 



9 



- — ^ 



"f i 

t . ; 



[113] 




Sifellll 



[g|5] 













mi r-n m ^ 




1 

1 


.1.1. ryju-i — • 1 1 



[06] 



x(tV 



z 



74 
J— 



A/D 



1 



re 

Z_ 



x(r) 



7g 



D/A 
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[117] 



PO 



7 KU>lA=v ^ 



T 



I_ 



r 



J 












DPU 























